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A cross-country survey of attitudes toward childbirth technologies and interventions among university students 
 
 
 
Abstract 
 
Problem & Aim: Cultural beliefs that equate birth technology with progress, safety and convenience contribute to widespread acceptance of 
childbirth technology and interventions. 
Little is known about attitudes towards childbirth technology and interventions among the next generation of maternity care users and whether 
attitudes vary by country, age, gender, childbirth fear, and other factors. 
Methods: Data were collected via online survey in eight countries. Students who had never had children, and who planned to have at least one 
child were eligible to participate.  
Findings:  The majority of participants (n= 4569) were women (79.3%), and the median age was 22 years. More than half of students agreed that 
birth technology makes birth easier (55.8 %), protects babies from harm (49.1 %) and that women have a right to choose a medically non-
indicated cesarean (50.8 %).Respondents who had greater acceptance of childbirth technology and interventions were from countries with 
higher national caesarean birth rates, reported higher levels of childbirth fear, and were more likely to report that visual media or school-based 
education shaped their attitudes toward birth. Positive attitudes toward childbirth technology and interventions were also associated with less 
confidence in knowledge of birth, and more common among younger and male respondents.   
Discussion/Conclusion: Educational strategies to teach university students about pregnancy and birth in ways that does not frighten them and 
promotes critical reflection about childbirth technology are needed. This is especially true in countries with high rates of interventions that 
reciprocally shape culture norms, attitudes, and expectations. 
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Statement of Significance (total of 100 words) 
 
Problem or Issue The use of childbirth technology and interventions is on 
the rise in most high-income countries.  
What is Already Known Attitudes towards childbirth and preferences for care are 
well-developed among young men and women prior to 
pregnancy.  
What this Paper Adds Findings from this paper show that favourable attitudes 
toward childbirth technology and interventions varied 
across countries, were more common among younger and 
male respondents, were linked to childbirth fear, higher 
national caesarean birth rates, and reports that visual 
media or school-based education shaped students’ 
attitudes toward birth. 
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Introduction 
Technology is defined as the creation and use of technical means and their interrelation with life, society, and the environment, and the 
application of this knowledge for practical ends (1). Technology used during labour and birth varies widely, from simple tools and techniques in 
traditional societies, to a complex set of specialized techniques and instruments in modern societies (2). Knowledge gained from technology is 
often regarded as objective, free of bias and superior (3). Sophisticated technology introduces new conceptions of what counts as relevant 
information and new judgments about who is competent to interpret information, to communicate it, and to make decisions regarding the 
management of birth. (4) These discourses can undermine women's confidence in their ability to give birth without obstetric interventions (5,6). 
Jordan and Thatcher argue that use of technology is supported by ideologies promoting ‘modernization’ and ‘progress’ (7). These ideologies 
contribute to the acceptance of childbirth technology because of its perceived capacity to reduce and control the uncertainties, discomforts and 
risks of childbirth (3,8–10).  
The pervasiveness of risk discourse in pregnancy and childbirth (11,12) has resulted  in an “ever-narrowing window of normality” (13) (p. 
207) and a precautionary approach to the management of pregnancy, labour and birth. Although adverse childbirth outcomes are relatively rare 
in middle and high-income countries, risk discourses are prevalent and intensifying (14,15), impact on women’s choices for where and how to 
give birth (16) and can undermine women's confidence to give birth without  interventions (5,6).  
Cultural norms that value technological advances are pervasive in high and middle-income countries and are reflected in current birth 
practices. Almost all women in high income countries give birth at hospitals, assisted by technologies such as fetal monitors, pharmacological 
agents to induce or augment labour, and epidurals for labour pain (17). Although institutional births are the norm, attitudes toward technology 
among maternity care users vary widely. Some childbearing women perceive technology as a resource to control their birth experience, and 
view interventions as a “liberation from the tyranny of biology” (18) (p.1137) . In contrast, other women actively resist childbirth technology and 
want to birth in their own homes, surrounded by family and without interventions (19).  Most women likely fall somewhere between these two 
poles as their relationship with technology is shaped by conflicting meanings because “contemporary childbirth is dominated by a variety of 
discourses –medicalisation, natural childbirth, androcentric models, woman-centered models and risk” (20) (p.487). These differences tend to be 
more explicit at a theoretical level in academic papers and books, but in practice, their edges are more blurred. (20) 
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The focus of this paper is how childbirth technology and interventions are viewed by university students from eight OECD countries with 
different maternity care systems. Similar to pregnant women, the next generation of maternity care consumers report divergent attitudes 
towards obstetric interventions. Young women who plan to become pregnant in the future and who report high levels of childbirth fear tend to 
prefer obstetric interventions, such as cesarean births, because they offer the promise to control/avoid pain and bodily damage perceived to be 
associated with vaginal birth. (21,22) In contrast, young Canadian women with high confidence in their ability to cope with labour and birth and 
those who felt that birth is a natural and normal life event tended to view obstetric technology more critically, and believed that it should be 
used judiciously, and only if necessary (23). Regardless of levels of childbirth fear or confidence in birth, young Canadian women placed a high 
value on respecting women’s choices during childbirth, including the decision to have a cesarean birth without medical indications.(21) Elevated 
perceptions of childbirth risks among Canadian and US students were linked to higher rates of preferences for cesarean birth (24,25). These 
insights suggest that attitudes towards obstetric technology differ depending on perceptions of risk and levels of childbirth fear, with the 
exception of women’s rights to self-determination and autonomous decision-making, which is endorsed by the majority of young Canadian 
women who plan to have children. (21) Beyond the Canadian context, little is known about the attitudes towards obstetric technology among 
the next generation of maternity care consumers. 
 
Rationale and study objectives 
Research suggests that childbirth interventions in high income countries are on the rise and pregnant women’s willingness to accept 
obstetric interventions has increased significantly over time (26). In low income countries women typically receive fewer interventions (‘too 
little, too late’).   Women from vulnerable populations, in low, middle and high- income countries are more likely to experience a delay in 
accessing interventions.  In high and middle income countries the current over-use of childbirth interventions and technology is commonly 
described as ‘too much, too soon’ and efforts to reduce rates of unnecessary interventions in childbirth are underway (27). Such strategies, 
however, are dependent on a diversity of structural, institutional and individual factors, including –among others- national health systems as a 
whole, hospital cultures and the willingness of maternity care providers and maternity care users to consider a less technological approach to 
birth as a safe option.  
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Our target population, i.e. men and women between the ages of 17-40 who plan to have children are the next generation of maternity 
care users, and so their views about the utility, or even necessity, of childbirth technology and interventions could, in theory, accelerate the use 
of such technology and interventions in maternity care. It is therefore important to establish how childbirth technology and interventions are 
perceived by women and men who plan to have children in a range of settings, as a basis for future childbirth education, and service planning. A 
key assumption is that prior to pregnancy university students develop attitudes toward childbirth technology and interventions that are socially 
constructed, i.e. informed by socio-cultural experiences and teachings.  
To this end, we characterize and compare attitudes about childbirth technology and interventions among university students prior to 
pregnancy in eight OECD countries. We then explore factors that might be linked to attitudes toward childbirth technology and interventions, 
including gender, age, influential sources of information about pregnancy and birth, childbirth fear and national cesarean section rates (as a 
proxy for local cultural norms about technological intervention in childbirth).  
 
Methods 
An online survey was used to collect data at ten universities/colleges in eight countries: two universities in Canada and Germany, and 
one university each in Australia, Chile, England, Iceland, New Zealand and the United States. The Australian university funded the project. We 
included countries with a range of different maternity care systems and rates of childbirth interventions. For example, Iceland has the lowest 
Cesarean section rate among OCED countries (15.2%) and Chile among the highest (44.7%) (28). Germany, England, Australia, Chile, New 
Zealand and Iceland have very high midwifery coverage while Canada and the US have relatively low midwifery coverage.  
Data collection took place between 2014 and 2015. An invitation to participate in the survey was sent via e-mail to either all students at 
the university or a subsample of students. At some universities the request to participate was sent by enrollment services, at other universities 
the study advertisement was sent out by departmental administrators or posted on university websites. In Germany, Chile and Iceland the 
survey was forward backward translated as per WHO guidelines. (29) The forward-backward translation of the survey and participant 
recruitment are described in more detail elsewhere (30–32). Data were collected from all students who responded to the survey and met 
eligibility criteria. University students who were already parents or pregnant at the time of data collection or did not express a desire to have 
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children in the future as well as anyone over the age of 40 were excluded. Survey items measured socio-demographic characteristics, childbirth 
fear, attitudes about childbirth technology and interventions, sources of information about pregnancy and birth that shaped students’ attitudes 
toward birth, and confidence in knowledge of pregnancy and birth. The study protocol was approved by university ethics committees in each 
participating country.   
 
Measurement  
 The survey instrument was adapted from a Canadian survey about childbirth attitudes that was completed by 3680 students at a 
university in Western Canada in 2006. In the current version of the survey students responded to 22 items that measured attitudes towards 
birth on a six-point Likert scale. Most of these items were first used in the 2006 version of the survey, either verbatim or with small changes in 
wording (see Table 1).   
 Attitudes toward childbirth technology and interventions: Students were asked to respond to six items that assessed attitudes toward 
childbirth technology and interventions on a six-point Likert scale (ranging from strongly disagree to strongly agree). Five items examined 
acceptance/support for the use of childbirth technologies and interventions. One item reflected a preference for judicious use of technology 
(see items 9-13 and item15 in Table 1).  
 Childbirth fear: Fear of childbirth was measured with the 10-item Childbirth Fear Prior to Pregnancy Scale (CFPP) (30) (see items 1-8 and 
items 21 and 22 in Table 1).  The scale assesses fear of pain and being out of control, fear of complications and fear of physical damage as a 
result of childbirth. Only those respondents who completed all items of the scale received a summary score. In other words, students who 
missed one or more item were excluded from analysis involving the CFPP score. The CFPP has high internal consistency reliability (as measured 
with Cronbach’s alpha) when assessed in six independent student samples. It showed good construct validity, as indicated by a strong positive 
correlation between CFPP scores and another measure of childbirth fear,  and a weak positive relationship between CFPP scores and measures 
of anxiety, depression and stress (30).  A detailed description of scale construction and psychometric testing of the CFPP scale has been 
published elsewhere (30). 
Sources of information that shaped students’ attitudes toward pregnancy & birth  
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Students were asked whether visual media, written media, experiences of family or friends and school-based health/sex education shaped their 
attitudes toward pregnancy and birth (response options were yes or no; students could check multiple responses). Students were also asked to 
note if they had ever witnessed a (human) birth first hand.  
Confidence in level of knowledge of pregnancy and birth: Students were asked to rate their confidence in their level of knowledge of 
pregnancy and birth on a six-point scale, ranging from strongly disagree to strongly agree. This variable was recoded into two categories: 
agreement (which comprised response options ‘somewhat agree, agree and strongly agree’) versus disagreement (which comprised response 
options ‘somewhat disagree, disagree and strongly disagree’).  
 
Data analysis 
 We report on age, region of birth, field of study, highest level of education and marital status for the full sample. Next, we describe 
attitudes toward childbirth technology and interventions for the full study sample and stratified by country using a standardized cohort (female 
students, age 18-25, who were born in the country they responded from; 2310 students), to adjust for differences in the demographic profile of 
students who participated in different countries.  We recoded the six Likert response options of each item as follows: students who agreed or 
strongly agreed with the item received a score of 1 and those who somewhat agreed, somewhat disagreed, disagreed or strongly disagreed 
received a score of 0. We opted to recode the items in this way to identify students who expressed clear and unambiguous support for obstetric 
technology and interventions.  We then calculated childbirth fear scores across samples and the proportion of students across countries whose 
attitudes toward pregnancy and birth were shaped by different sources of information.  
 Chi-Square analyses were undertaken to examine the relationship between attitudes toward childbirth technology and interventions (six 
items) and 1) sources that shaped students’ attitudes toward pregnancy and birth, 2) moderate/high childbirth fear (CFPP scores > 75th 
percentile) versus no/low childbirth fear (CFPP scores at or below the 75th percentile, 3) moderate to high confidence in knowledge of pregnancy 
and birth (students who strongly agreed, agreed or somewhat agreed with the statement ‘ I feel confident about my level of knowledge around 
pregnancy and birth’) versus no or low confidence (students who strongly disagreed, disagreed or somewhat disagreed with the statement). 
Next, we computed Spearman’s correlation coefficient (Sr) , to examine whether students residing in countries with higher cesarean birth rates 
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reported stronger support for childbirth technology and interventions. P values < 0.01 were deemed significant, because of the relative large 
number of statistical comparisons. Finally, we ranked each country on each item that assesses attitudes towards childbirth interventions and 
then summed the rankings, to determine in which countries students reported the most versus the least support for childbirth technology and 
interventions overall. 
 
Results 
 A total of 4569 students who met eligibility requirements completed the survey. The fewest number of responses were contributed from 
Canadian students (5.7%) and the largest proportion from German students (21.5%).  The majority of respondents were women (79.3%) and 
most were born in the country where data was collected (83.4%). The median age of respondents was 22 years old (5th percentile: 18; 95th 
percentile: 32) and ranged from 20 in the USA to 28 in Chile. Additional socio-demographic characteristics are reported in Table 2.  
 The proportion of students in each country, who agreed with each item are listed in Table 3, for the full sample and for the standardized 
cohort. Approximately half of the full sample agreed that birth technology makes birth easier (55.8 %), protects babies from harm (49.1 %) and 
that women have a right to choose a medically non-indicated cesarean (50.8 %). In contrast, only 21.7% agreed that childbirth requires reliance 
on medical interventions and only 9.2% agreed that birth technology is necessary to deliver a baby. Based on a review of standard deviations of 
each item (results not shown) we found that students reported the least variation around the mean for items ‘Birth technology makes birth 
easier’ and ‘Birth technology protects my baby from harm’ and the most variation for the items ‘Birth technology should only be reserved for 
those women who need it’ and ‘I believe it is a woman’s right to choose a cesarean birth, even if there are no medical indications’.  
 
Attitudes toward childbirth technology and interventions by gender and age 
 Overall, men were significantly more likely to value childbirth technology and interventions compared to women. For instance, 56.9% of 
men versus 47.4% of women agreed that birth technology protects babies from harm (p < 0.001) and 61.2% of men versus 48.3% of women 
believed that it is a woman’s right to choose a cesarean birth even if there are no medical indications (p < 0.001).  
9 
  Attitudes also varied by age: students aged between 17-24 years were significantly (p = 0.01) more likely to agree that birth technology 
makes birth easier compared to older students. Similarly, students aged 17-20 years were significantly more likely to agree that women have the 
right to opt for a cesarean birth without medical indication, compared to older students. Students over 25 years old were significantly more 
likely to agree that birth technology should only be reserved for women who need it (p < 0.001); however 30-40 year old students were twice as 
likely to agree that birth technology is necessary to deliver a baby, compared to students 25 or younger (p< 0.001).  
 
Attitudes toward childbirth technology and interventions across cultures 
Attitudes toward childbirth technology and interventions varied across countries (Table 3). For example, a greater proportion of 
students from the US (73.6%) agreed that birth technology makes birth easier compared to students from the other countries. Icelandic students 
had the lowest rate of agreement (34.7%) with the statement ‘I believe it is a woman’s right to choose a cesarean even if there are no medical 
indications’ relative to students from the other countries - Australian, US, and Chilean students had the highest rate of agreement (61.4-63.2%). 
Overall, students in the US held the most accepting and supportive attitudes toward childbirth technology and interventions while students from 
New Zealand held the least accepting and supportive attitudes (Table 4). 
When correlating attitudes with national cesarean rates, students who supported the view that it is a woman’s right to choose a 
cesarean birth in the absence of medical indications were significantly more likely to reside in countries with higher national cesarean rates 
(rs=0.186 p< 0.001). Weaker, but significant correlations were also observed between higher cesarean rates and agreement with the statements 
about technology making birth easier and childbirth requiring reliance on medical interventions even in uncomplicated pregnancies (rs =0.05 
p=0.01 and rs =0.05, p=0.02, respectively).  
 
Attitudes toward childbirth technology and interventions and sources of information that shaped students’ attitudes toward pregnancy & 
childbirth 
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In each country, the stories and experiences of family members were the most frequently cited source of influential information about 
pregnancy and childbirth (Fig. 1). Visual media and the experiences and stories of friends were also common sources of information. Health/sex 
education at school was reported least often, although we observed large variations across samples.  
The sources of information that shaped students’ attitudes toward pregnancy and birth were associated with attitudes toward childbirth 
technology and interventions among participants (see Table 5). In Table 5 significant associations (p < 0.01) between attitudes and sources of 
information are represented by white cells, and non-significant associations with grey cells (p > 0.01). Visual media exposure was generally 
linked to more favourable attitudes, whereas written media and the experiences and stories of friends had the opposite effect. The stories and 
experiences of family were not significantly linked to any of the attitudes items, however, reporting school-based sexual health curricula as an 
influential source was significantly associated with all but one item, indicating that this type of exposure is linked to more favourable attitudes 
toward childbirth technology and interventions. Having witnessed a birth first hand was linked to attitudes that support judicious use of 
technology and interventions (see Table 5).  
 
Attitudes toward Childbirth technology and interventions and childbirth fear/confidence in knowledge of pregnancy and birth  
In terms of the standardized cohort, we found variations in the proportion of students with elevated childbirth fear across countries, 
ranging from 18.5% in Germany to 39.4% in England. Proportions were lower in Canada (19.7%), Chile (22.0%) and Iceland (21.6%) and higher in 
Australia (31.6 %), NZ (31.6%) and the US (30.3%).  
Students who scored above the 75th percentile on the CFPP scale were significantly more likely to agree with all items, except ‘Birth 
technology should only be reserved for those women who need it’. Students with elevated childbirth fear were significantly more likely to 
disagree with this item. Students who agreed they felt confident in their level of knowledge about pregnancy and birth were generally less likely 
to support the use of childbirth technology and interventions (see Table 6).  
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Discussion  
 To our knowledge, this is the first cross-country study to explore attitudes towards childbirth technology and interventions in the next 
generation of maternity users. About half of the respondents believed that childbirth technology and interventions make birth easier, protect 
babies from harm and are a reproductive right. However, somewhat paradoxically, only one in four believed that childbirth requires reliance on 
medical interventions, and far smaller numbers (one in ten) believed that birth technology is necessary to deliver a child. Respondents had the 
highest degree of consensus about items measuring the perceived convenience and safety associated with childbirth technology and 
interventions (as indicated by small standard deviations around the mean for these items).  
  Positive attitudes towards childbirth technology and interventions in our sample were also linked to childbirth fear and were more 
common among younger respondents. These same associations were reported for a sample of 836 pregnant women from Israel. Israeli women 
who reported more favourable views towards the medicalization of childbirth tended to be younger, and were more likely to report childbirth 
fear. The study from Israel also established a link between favourable attitudes towards childbirth technology and interventions  and an 
increased likelihood of instrumental vaginal delivery or emergency cesarean section (33).  
         Results revealed divergent attitudes toward childbirth technology and interventions across samples, and highlight the complexities of how 
birth technology and interventions are constructed and understood among the next generation of maternity care users in different countries. 
Attitudes toward birth must be viewed in the context of particular maternity care systems and birthing cultures. For example, Icelandic students 
were the least likely to agree that it is a woman’s right to choose a cesarean birth even if there are no medical indications (34.7%). In Iceland, 
healthy women are actively encouraged to have a vaginal birth and choosing a cesarean birth is only possible after a consultation with an 
obstetrician. Furthermore, the cesarean birth rate in Iceland (15.5%) is the lowest among OECD countries (28) contributing to a cultural context 
where a cesarean birth is not considered the norm. In contrast, Chilean students had one of the highest rates of agreement with the same 
statement (61.4%). Chile has a very high rate of cesarean section - 50% in 2015 (40.9% in public and 69% in private health) (34) - with expedited 
access to cesarean by maternal request in the private sector. 
We also found a significant association between national cesarean rates and the belief that women should be able to choose a cesarean 
section without medical indications, further supporting a link between acceptance of maternal request for cesarean and childbirth practices at 
12 
the country-level.  These results demonstrate the potential influence of the medicalization of childbirth on the birth attitudes and preferences of 
the next generation of maternity care users.  Because choices are socially constructed (10)  and the values and ideas that restrict choices are 
shaped by political, social, economic and cultural interests (35), Bergeron questions whether caesarean on maternal request  “actually furthers 
gender justice or, on the contrary, if it merely masquerades as increased autonomy while serving interests unrelated to women’s health and 
welfare” (24, p.479). For example, a recent systematic review and meta-analysis found that cesarean section rates are 40% higher at for-profit 
hospitals compared to non-for profit hospitals, regardless of women’s risk profiles (37). While policies and guidelines about maternal request 
cesareans for women with no medical indications vary by country, region and hospital, there is growing consensus that maternity care systems 
must be responsive to women’s needs and preferences, and that the informed choices of women should  be supported by care providers (38). In 
our study, 59% of women and men under 20 years of age supported the view that women should be able to choose a cesarean without medical 
indications, versus 44% of students over 30. The stronger support for women’s autonomy in decision-making around mode of birth and 
childbirth technology and interventions in general among younger students might imply a shift in attitudes towards birth, mirroring the move 
towards women-led maternity care described above.  On the other hand, it could simply be that the older respondents are closer to making 
actual childbirth decisions, and that this shifts a theoretical attitude of support for birth technology towards an increasing desire to give birth 
without intervention. This tendency has been shown in longitudinal studies through pregnancy, demonstrating higher rates of preference for a 
cesarean in early pregnancy interviews than in those conducted towards the end of pregnancy (39). 
It is of interest that, across all the included countries, respondents were much more likely to report that childbirth technology and 
interventions kept babies safe than report that such interventions were needed for the process of childbirth itself. The assumed moral and 
ethical overlay is that about half of the students believe that women should be prepared to accept interventions that might not be necessary 
and may even harm them, for the sake of their babies. Social pressure to use the latest and most expensive intervention, implies that mothers 
who reject childbirth technology and interventions are denying their infants the highest and safest level of care. Such ideologies become social 
memes that are hard to resist. (40,41) 
 When ranking the items (for the standardized cohort), we found that students from the US showed the overall strongest support for 
childbirth technology and interventions and students from NZ the weakest support. The maternity care systems in these countries are quite 
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different, and might explain the observed differences. For example, a midwife attends every birth in New Zealand, women can access lead 
maternity care providers who offer continuity of care (most of whom are midwives), and healthy women have the option to give birth at home 
or in birthing centers. The cesarean rate in NZ is 25.3 %, one in four women have an epidural during labour and maternity care providers are 
salaried (17). In contrast, in the US access to midwives and out-of hospital birth options is limited, the cesarean rate is 31.9 %,  epidural use 
during labour is high (71%), and most obstetricians (who provide the majority of maternity care)  are compensated on a fee for service basis (17).  
 However, it is noteworthy that Chile scored in the middle when we ranked and summed the items that measure attitudes towards 
childbirth technology and interventions (see Table 3) despite the high rates of elective interventions in the country. In other words, we did not 
see evidence that attitudes towards childbirth technology and interventions among Chilean students mirrored obstetric practices in that 
country. Resistance towards childbirth technology and interventions among Chilean students may in part be due to high levels of public debate 
about ‘obstetric violence’ and pressure to have unnecessary interventions in many Latin American countries. Indeed, as Locke notes “people 
everywhere resist, circumvent, reinvent, and pragmatically adapt and adjust to the various biomedical technologies that appear in their 
communities” (p.28) (42).   
 Written information about pregnancy and birth, stories of friends and witnessing a birth first-hand were sources of information that were 
linked to more critical reflections on use of childbirth technology in our study. However, school-based health and sex education and media 
depictions of pregnancy and birth appear to perpetuate cultural norms that value technology. Analysis of reality birth shows in the US revealed 
that complex cases are overrepresented, and childbearing women are often shown as passive recipients of life saving interventions (43)(44). 
Those who opted for natural birth were shown to be in intolerable pain and out of control (44). A recent review of media representations of 
pregnancy and birth found that normal portrayals of birth are scarce (45). It is reasonable to view media depictions of pregnancy and birth as 
having a pervasive effect on young adults’ constructions of birth, by inflating perceptions that birth is risky, glorifying childbirth technology, and 
trivializing adverse effects of surgical delivery and other interventions.  
 Interestingly, attitudes toward childbirth technology and interventions were not linked to learning about pregnancy and birth through the 
stories and experiences of family members. However, to some extent this may portray an unconscious acceptance of technology and 
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interventions , as previous research with university students in the US has shown that a family history of cesarean birth significantly increased 
the odds that young women preferred a cesarean (24).  
 The content and impact of school-based health and sex education on attitudes toward birth is poorly understood and warrants further 
research. Curricula about pregnancy and birth are likely not standardized, evidence-based or tailored to the learning needs of children, youth 
and young adults. Educational sessions about pregnancy and birth that are delivered by midwives have shown promising results, including 
increases in knowledge of pregnancy and birth and reductions in childbirth worries among German primary school students (46). 
  Exposing young people to first hand experiences with birth is a strategy that was linked to more critical reflection about childbirth 
interventions in the current study. In previous studies, witnessing a birth first hand and learning about pregnancy and birth from friends were 
both associated with statistically significant lower odds of reporting childbirth fear (47). However, observing a birth or hearing about it from 
friends might not always translate into a desire for a birth free from technology and interventions, particularly in countries where obstetric 
interventions are common and normalized, as demonstrated by findings from a qualitative study in Chile. (48)  
   
Limitations 
 The convenience sampling and low response rates make it unlikely that our sample is representative of university/ college students across 
the countries studied. While the correlational analysis does not imply causation, it is more likely that students’ attitudes toward childbirth 
technology and interventions are affected by the degree of medicalization in the country than the other way around. Finally, we used a 
standardized cohort when comparing attitudes across countries. However, within the 18-25 age bracket, US students were clustered around the 
lower limit of the range and Chilean student around the higher limit. Given our finding that age was linked to attitudes toward childbirth 
technology and interventions, it would have been preferable to compare across a smaller age bracket or to provide age-standardized attitude 
estimates (i.e. attitudes for all 20-year olds in the sample). However, our sample size was too small for such an analysis. Despite these 
limitations, the results provide important information about how women and men who plan to have children in a range of cultural settings with 
different maternity care systems think about childbirth technology and interventions.  
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Conclusions 
 Attitudes about the ease, convenience and safety of childbirth technologies and interventions, as well as constructions of technical 
interventions as a reproductive right, appear to be mediated by cultural norms. On the other hand, attitudes that reflect unqualified acceptance 
of interventions, such that birth technology is necessary to deliver a child, are much less prevalent, and not linked to the degree of 
medicalization in the country or mass-mediated depictions of pregnancy and birth.  
As part of global efforts to reduce rates of unnecessary interventions, more critical reflection on childbirth technology and interventions 
is needed by the next generation of maternity care users. This includes countering negative visuals of childbirth in the media, decreasing fear 
and increasing confidence in childbirth, especially in countries where high levels of interventions exist, and where they reciprocally shape 
ongoing culture norms, attitudes, and expectations. 
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Table 1: Survey items that assess attitudes towards birth   
 
 Perceptions about Pregnancy, Labour & Birth  
 
The following items assess your attitudes and feelings towards pregnancy, labour, and birth. 
Please note that you do not need to currently be in a relationship to rate these statements. 
Please rate how strongly you agree or disagree with the following statements by clicking one 
of the 6 response options below.   
 
Item was 
included 
in 2006 
Canadian 
survey  
1 I am worried that labour pain will be too intense  
2 I feel I (my partner) will not be able to handle the pain of childbirth  
3 I am afraid that I (my partner) might panic and not know what to do during labour & birth  
4 I am fearful of birth  
5 I am worried that harm might come to the baby  
6 I am afraid that I (my partner) will be out of control during labour and birth  
7 I fear complications during labour and birth  
8 Birth is unpredictable and risky  
 Perceptions of Birth Technology 
 
The next few questions are assessing your attitudes about the use of technology during labour 
and birth. Birth technology includes fetal heart monitors, drugs (e.g. to start and augment 
natural labour, epidural anaesthesia to reduce labour pain) and obstetric procedures (such as 
Caesarean birth). 
 
 
9 Birth technology makes birth easier  
10 Birth technology protects my baby from harm  
11 Birth technology should only be reserved for those women who need it  
17 
12 Birth technology is necessary to deliver a child  
13 Childbirth requires a reliance on medical interventions, even in uncomplicated pregnancies  
 Perceptions of Caesarean Birth 
 
 
14 I would prefer (my partner) having a Caesarean birth to avoid the pain of childbirth  
15 I believe it is a woman’s right to choose to have a Caesarean birth even if there are no medical 
indications 
 
16 The surgical procedure involved in a Caesarean birth does not worry me  
17 Having babies by Caesarean birth is less embarrassing than having them vaginally  
18 I regard vaginal birth as an outdated method of childbirth  
 After Birth  
19 A woman’s body recovers faster from a Caesarean birth compared with a vaginal birth.  
20 Changes that might occur to a woman’s vaginal area after a vaginal birth are a concern for me  
21 I am afraid of what the labour and birth process will do to my (my partner’s) body  
22 I am afraid that my (my partner’s) body will never be the same again after birth  
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Table 2: Socio-demographic characteristics (n=4569)  
Socio-demographic characteristics n (%) 
Country 
  Australia 
  NZ 
  UK 
  USA 
  Canada 
  Chile 
  Germany 
  Iceland 
 
744 (16.3) 
411 (9.0) 
348 (7.6) 
491 (10.7) 
262 (5.7) 
772 (16.9) 
981 (21.5) 
560 (12.3) 
Region of birth 
  Europe 
  Australia/Oceania 
  Central or South America 
  North America  
  Asia 
  Africa 
  West Central Asia/Middle East 
  Other or Missing 
 
1902 (41.6) 
786 (17.2) 
752 (16.5) 
665 (14.6) 
189 (4.1) 
55 (1.2) 
36 (0.8) 
184 (4.0) 
Field of Study 
  Arts/Humanities 
  Health Sciences 
  Science/Engineering 
  Other or Missing  
 
2034 (44.5) 
1351 (29.6) 
597 (13.1) 
587 (12.8) 
19 
Highest level of education  
  High School completed 
  Some college or university courses 
  College/TAFE diploma 
  University degree 
  Post-graduate degree 
  Other or Missing 
 
1206 (26.4) 
1317 (28.8) 
231 (5.1) 
1149 (25.1) 
661 (14.5) 
5 (0.1) 
Marital Status  
  Single 
  Married 
  In a dating relationship  
  Separated, divorced, or widowed 
  Other or Missing  
 
2459 (53.8) 
277 (6.1) 
1809 (39.6) 
19 (0.4) 
5 (0.1) 
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Table 3: Attitudes toward childbirth technology and interventions, for the full sample (n=4569) and by country (n=2310; standardized cohort)  
 
 
Attitude items n Full sample 
(n=4569) 
n (%) 
Australia 
(n=266) 
n (%) 
NZ 
(n=187) 
n (%) 
UK 
(n=220) 
n (%) 
USA 
(n=292) 
n (%) 
Canada 
(n=127) 
n (%) 
Chile 
(n=132) 
n (%) 
Germany 
(n=629) 
n (%) 
Iceland 
(n=344) 
n (%) 
Birth technology 
makes birth easier 
4224 2355 (55.8) 148 (55.6) 81 (43.3) 107 (48.6) 215 (73.6) 66 (52.0) 60 (45.5) 331 (52.6) 205 (59.6) 
Birth technology 
protects my baby 
from harm 
4223 2074 (49.1) 110 (41.4) 74 (39.6) 96 (43.6) 165 (56.7) 63 (49.6) 46 (34.8) 304 (48.3) 199 (57.8) 
Birth technology 
should only be 
reserved for those 
women who need it 
4222 1029 (24.4) 55 (20.7) 45 (24.1) 58 (26.4) 41 (14.1) 36 (28.3) 53 (40.2) 19 (18.9) 66 (19.2) 
Childbirth requires 
reliance on medical 
interventions, even 
in uncomplicated 
pregnancies 
4217 913 (21.7) 38 (14.3) 22 (11.8) 31 (14.1) 47 (16.2) 16 (12.6) 22 (16.7) 240 (38.2) 45 (13.1) 
21 
Birth technology is 
necessary to deliver a 
child 
4220 390 (9.2) 23 (8.6) 14 (7.5) 22 (10.0) 36 (12.3) 7 (5.5) 17 (12.9) 24 (3.8) 26 (7.6) 
I believe it is a 
woman’s right to 
choose a Cesarean 
birth even if there 
are no medical 
indications  
4207 2136 (50.8) 168 (63.2) 95 (50.8) 84 (38.2) 184 (63.2) 59 (46.5) 81 (61.4) 268 (42.6) 116 (34.7) 
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Table 4: Attitudes toward childbirth technology and interventions, rank-ordered and summed  
 
 
Attitude items NZ Canada UK Chile Germany Iceland Australia USA 
1.Birth technology makes birth easier 1 4 3 2 5 7 6 8 
2. Birth technology protects my baby from 
harm 
2 6 4 1 5 8 3 7 
3. Birth technology should only be reserved for 
those women who need it 
(reverse scored) 
4 2 3 1 7 6 5 8 
4. Childbirth requires reliance on medical 
interventions, even in uncomplicated 
pregnancies 
1 2 4 7 8 3 5 6 
5. Birth technology is necessary to deliver a 
child 
3 2 6 8 1 4 5 7 
6. I believe it is a woman’s right to choose a 
Cesarean birth even if there are no medical 
indications  
5 4 2 6 3 1 7 7 
Total score 
16 20 22 25 29 29 31 43 
 
Note: Countries are assigned ranks, from the lowest to highest proportion of students agreeing with each item in Table 3. Ranks are reversed for item 3. Higher 
scores indicate stronger support for childbirth technologies and interventions 
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Table 5: Relationship between attitudes toward childbirth technology and interventions and sources that shaped students’ attitudes (full sample 
n=4569)  
 
Attitude items Visual Media Written 
media 
Friends Family School Witnessed 
birth first 
hand 
Birth technology makes 
birth easier 
< 0.001 0.995 
 
 0.008 0.485 < 0.001 < 0.001 
Birth technology protects 
my baby from harm 
0.038 0.318 0.124 0.767  0.007 0.075 
Birth technology should 
only be reserved for those 
women who need it 
0.028  0.001 < 0.001 0.915  0.005 < 0.001 
Childbirth requires reliance 
on medical interventions, 
even in uncomplicated 
pregnancies 
0.055 < 0.001 0.570 0.758  0.01 0.663 
Birth technology is 
necessary to deliver a child 
0.874 0.611 0.679 0.106 0.288 0.425 
24 
I believe it is a woman’s 
right to choose a Cesarean 
birth even if there are no 
medical indications  
 0.01 0.687  0.009 0.326 < 0.001 < 0.001 
P values are listed in each cell; gray cells represent non-significant associations or p values > 0.01. For p values of 0.01 or less the arrow indicates the direction 
of the significant difference, e.g. means a positive association and a negative association. Associations with p values between 0.05 and 0.02 are described 
as trends. 
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Table 6: Relationship between attitudes toward childbirth technology and interventions, childbirth fear and confidence in knowledge of 
pregnancy and birth (full sample)  
 
Attitude items  n No/low 
childbirth 
fear  
 
% 
Moderate/ 
high 
childbirth 
fear  
 
% 
p n No/low 
confidence 
 
 
 
% 
Moderate/ 
high 
confidence 
 
 
% 
p 
Birth technology makes birth 
easier 
4146 51.9 68.6 < 0.001 4164 57.5 51.5 < 0.001 
Birth technology protects my 
baby from harm 
4145 46.7 57.5 < 0.001 4163 50.3 46.4 0.022 
Birth technology should only be 
reserved for those women who 
need it 
4153 25.4 21.4 0.01 4163 21.0 33.1 < 0.001 
Birth requires reliance on 
medical interventions, even in 
uncomplicated pregnancies 
4149 18.8 31.3 < 0.001 4157 20.0 25.5 < 0.001 
26 
Birth technology is necessary to 
deliver a child 
4154 6.7 18.0 < 0.001 4162 9.5 % 8.7 % 0.413 
I believe it is a woman’s right to 
choose a Cesarean birth even if 
there are no medical indications  
4158 47.1 62.7 < 0.001 4168 53.7 43.8 < 0.001 
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Figure 1: Sources of information that shaped students’ attitudes toward pregnancy & birth: Standardized cohort, stratified by country (n=2310) 
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